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1. Background

The Comparison study of Medica Thergpy, Pacing and Defibrillation in Heart Failure
(COMPANION) was conducted to demongtrate the safety and effectiveness of the optimd
pharmacologic therapy (OPT) plus cardiac resynchronization thergpy without defibrillation (CRT-P,
Guidant device CONTAK® TR™ - cardiac resynchronization therapy pacemaker) and OPT plus
cardiac resynchronization thergpy with defibrillation (CRT-D; device CONTAK® CD® - cardiac
resynchronization thergpy defibrillator) through the comparison with OPT aone. It was expected that
compared to OPT done, CRT-P or CRT-D could reduce

?? combined dl-cause mortdity and dl-cause hospitdization (primary effectiveness endpoint)
?7? dl cause mortdity (secondary endpoint)
?? cardiac morbidity (secondary endpoint)

and could improve
?? exercise performance (sub-study)

in petients suffering moderate to severe chronic heart failure (CHF) with left ventricular dysfunction and
intra-ventricular delay.

The study was approved by FDA in October, 1999, under IDE G990214. After that, the protocol was
modified three times (June 2000, May 2001 and May 2002).

The Guidant CONTAK CD® CRT-D system was originaly approved in May, 2002 (PMA P010012)
based on a separate CONTAK CD study with patients who were NYHA classll, Il and 1V at the
time of implant. A subgroup of thisorigind patient population who remained in NYHA ClassI1/IV a
the end of the post recovery period was used to prove the effectiveness of the device in the trestment of
heart failure. Also, the results from the CONTAK CD study supported the safety for the whole device



system and the effectiveness of the ICD (Implantable Cardioverter Defibrillator). 1n addition, according
to the FDA approval |etter, a post-market follow-up study should be conducted to evauate the long-
term safety and effectiveness of the system.

Currently, on the basis of COMPANION study, the sponsor is seeking gpprova of an extension in the
label for the CRT-D and is proposing the following expanded indication statement [proposed at the time
of thisreview — see lead reviewer memo for the sponsor’ s final proposed language):

‘Guidant Cardiac Resynchronization Therapy Defibrillators (CRT-Ds) are indicated for reduction
of all-cause mortality and symptoms of moder ate to severe heart failure (NYHA 111/1V) in patients
who remain symptomatic despite stable, optimal heart failure drug therapy, and have left
ventricular dysfunction (EF </= 35%) and QRSduration >/= 120 ms. Guidant CRT-Ds provide
ventricular antitachycardia pacing and ventricular defibrillation for the treatment of life-
threatening ventricular arrhythmias.’

2. Scope/Design of the COMPANION Study

The COMPANION tria was a prospective, multi-center, randomized study on patients having
moderate or severe heart faillure (NYHA Class |11 /1V). Asmentioned above in Section 1, the purpose
of the sudy was to demonstrate that CRT-P and CRT-D were safe and effectivein dl-cause
mortality/hospitdization and al-cause mortality reductions in patients with moderate to severe heart
falure (NYHA Class111/1V) resulting from left ventricular dysfunction (EF </= 35%) and QRS duration
>/=120 ms. However, in thissubmisson the sponsor focused only on the comparison of CRT-D
treatment vs. OPT in its Satigticd andysis and presentation of safety and effectiveness of the device, as
described in the agreement meeting (see lead review memo). The dinicd trid followed a group
sequentia design. There were four interim analyses. The actud number of these interim anayses was
not specified in advance. The stopping boundaries were defined using the Lan DeMets apha- spending
function, amodification of the O’ Brien-Heming sequentia design. The total alpha spent across repeated
anayses did not exceed the nomind type | error, 0.03. The Data and Safety Monitoring Board
(DSMIB) met 5 times (approximately in Sx months intervas) to review the trid progress and the data
collected up to a given time point.

The study enrolled 1,638 patients at 128 centers in the United States, but only 1520 patients were
randomized to OPT, CRT-P, and CRT-D, respectively, in the 1:2:2 ratio. Due to some changesin
patient’ s status, one hundred eighteen (118) initidly enrolled patients were no longer digible for
randomization. The first patient was enralled into the study in January, 2000 and the last onein
November 2002. The Steering Committee and the Guidant company halted enrollment into the
COMPANION trial on November 21, 2002, after being informed by the independent DSMB that the
protocol pre-specified boundaries (criteria) for the trid termination (for both primary
mortaity/hospitdization and secondary mortality endpoints) had been crossed (met) in November 2002.
At the moment of trial stopping, 941 “potentid” primary endpoint events had been identified, i.e, the
target number of primary events had been gpproximately reached. Additionaly, withdrawa and
crossover rates were escalating and the DSMB was afraid that alonger tria period might result in



increase of study contamination (Amendment to PMA, May 14, 2004, Summary Notes, November 18,
2002, page 2).

3. Data Collection and Quality

Thereaultsof aclinicd trid strongly depend on the quaity of study data set. Qudity of datais
influenced by clear definitions of response variables and methods used for data collection, editing and
assessment. Clear definition of the primary effectiveness endpoint should be included in the protocol and
written in such away that dl investigators could apply it in a consstent manner throughout the tridl.

The primary effectiveness endpoint was modified a few times during the COMPANION trid. Based on
the protocol IDE #G990214, the primary effectiveness endpoint was defined as “ all-cause mortality
and all-cause hospitalization, where all-cause mortality is defined as death from all cause and all
cause hospitalization is defined as admission to a hospital for any reason. In addition, this
endpoint will include emergency room visits (or unscheduled office visits) that result in treatment
with intravenous (1V) inotropes or vasoactive drugs’ . This definition was revised later. The last
modification of the dl-cause hospitaization took place about 10 months before the end of the study.
The dl-cause hospitdization was then redefined as the one for which the discharge date was different
from the admission date or as hospitalization (outpatient admission) longer than 4 hours during which
patient received |V inotrope/vasoactive therapy.

It is worth noting that some hospitdizations of study patients were not accompanied by the
Hospitalization Case Report Form (the PMA Amendment, May 14, 2004, page 9) and some of them
were adjudicated from the source documents. The question is whether the sponsor was able to find dl
hospitalizations without case report forms.

Additiondly, ‘the independent statistical group recommended and the Steering Committee
implemented a policy of approaching withdrawn patients to sign a consent allowing collection of
vital status and hospitalizations occurring on or before 11/30/02' . This gpproach of collecting
additional data on the withdrawn patients raises many questions concerning the accuracy of the
information

In summary, the clinicd trid data set raises the following concerns.

a. The CRF (Case Report Form) especialy for hospitdization vigt did not reflect exactly the
definition of the primary effectiveness endpoint. Also, the definition was changed afew times
during the study. Additionally, the collections of hospitaization events were based only on
admission and discharge dates not taking into account exact time. Therefore, the capture of
hospitaization events longer than 4 hours during which patient received 1V inotrope/vasoactive
was based on the follow-up CRF and duration of the IV therapy.

b. Some hogpitaization events did not have a CRF (Case Report Form). Therefore, such events
may not be captured as hospitdizations and it is unknown whether hospitalization events for the
primary effectiveness endpoint are missng.



Therefore, the hospitalization data that is essentid for the primary effectiveness variable is of uncertain
reliability, and raises a question about the accuracy of the Satistica results for the difference between
CRT-D and OPT groups on the primary endpoint.

4. Patient disposition

In the study under review, 1520 patients were randomized in the 1:2:2 rétio to OPT (optimal
pharmacologica therapy; 308 patients) aone, OPT +CRT (CRT-P,; 617 patients), OPT+CRT + ICD
(CRT-D; 595 patients), respectively. Inthe CRT-D group, the implementation was successful in 91%
of cases (541 of 595). Table 1 givesasummary (by treatment group) of patient disposition over time
through 12 months after randomization

Table 1. Patient Follow-up Status over Time (The sponsor’s Table)

CRT-D (N=595) OPT (N=308)
# Reached # Reached
# of # of end of study # of Active # of # of end of study| # of Active

Withdrawn | Deceased (Nov 30, |Patients at end] Withdrawn | Deceased (Nov 30, |Patientsatend

Patients Patients 2002) of time interval] Patients Patients 2002) of time interval
1 Day - 7 Days 4 3 0 588 6 0 0 302
7 Days - 1 Month 4 3 5 576 10 3 1 288
1 Month - 3 Months 4 15 6 551 11 11 1 265
3 Months - 9 Months 12 28 49 462 26 22 29 188
9 Months - 12 Months 1 12 35 414 11 11 19 147

Because the study stopped in November, 2002, some patients were followed up for only afew weeks.
It isworth noting that a rdatively high number of patients were |ost-to-follow-ups or withdrawals from
the study. The withdrawd rate was epecidly high in the OPT group. At 12 months, it was 21% (64
subjects) in the OPT group, but only 4% in the CRT-D group. The reasons for so many withdrawals
were probably the status of the patient’ s health, dissatisfaction of the trestment recelved and effective
marketing of the CRT-D. Due to many withdrawas and an imba ance between the two treatment
groups in the number of withdrawn patients, it was difficult to minimize biases during the datidticd
andyses. Statistical conclusions drawn from these data may be problematic.

5. Main study endpoints and hypotheses

As mentioned before, the primary effectiveness endpoint was a composite of death from any
cause and hospitaization for any cause. According to thefind definition, the all-cause hospitdization
referred to a hospitdization with different dates of admission and discharge or hospitaization (outpatient
admisson) longer than 4 hours during which patient received 1V inotrope/vasoactive therapy. All-cause
mortaity and cardiac morbidity were chosen as the secondary endpoints.

The sponsor’ sintention was to show that the biventricular pacing with defibrillation leads to areduction
of combined dl-cause mortdity and al-cause hospitalization, cardiac morbidity, and al-cause mortdity.



The hypotheses related to the primary effectiveness endpoint were specified, without referring to the
event-free rate a any time point of evaluation or event-free distribution during the whole course of
study, asfollows:

Ho: Tota mortdity and hospitdization inthe CRT-D group is equd to total mortdity and
hospitaization in the OPT group and

H.: Totd mortdity and hospitdization in the CRT-D group is not equad to totd mortdity and
hospitaization in the OPT group.

In the sample Size cdculaion, the sponsor did mention that with enrollment of 2200 patients in two
years and the follow-up for three years, the study would have at least 80% power to detect a 25%
reductionin rdative risk (CRT-D group vs. OPT group) with respect to the combined dl-cause
mortdity and hospitalization aswell as dl-cause mortdity. Differences between trestment groups with
respect to the primary effectiveness endpoint and mortality would be evauated using the log-rank tests
and the Kaplan-Meier product limit estimator. Cox proportiona-hazard regresson mode would be
gpplied to estimate hazard ratios and 95% confidence intervals. Thus, the study was designed to detect
a25% reduction in reaive risk (CRT-D group vs. OPT group) for the combined al-cause mortaity
and hospitaization aswell as dl-cause mortdity alone with apha 0.03, but the hypothesis given in the
protocol did not precisely state this objective.

6. Statistical analyses
a. Analyses of Poolability:

al Acrossthe centers
The sponsor did not perform any gatistica andyss evaluaing basdline characteristics of dl
patients enrolled across the centers. One reason of this was that the number of patients
across 116 centers varied from 1 to 25 (with median 6), with one outlier center which
enrolled 41 patients. Patients from 16 (14%) centers belonged only to one group of the
study, i.e., 4 and 12 centers had patients only from OPT and CRT-D groups, respectively.
The sponsor tested the influence of centers on the mortdity and clamed that no sgnificant
effect of centers was detected.

a2 Across the trestment groups
It seems that OPT and CRT-D groups were on average well baanced in terms of dmog dll
collected basdline characteristics. OPT group was nomindly dightly older (68 vs. 66) and
the percentage of patients from NYHA IV classwas higher (18% vs. 14%, p= 0.13) in this

group.
b. Primary effectiveness endpoint

As mentioned previoudy, the conduct of thetria led to problems in interpretation of the
primary effectiveness endpoint.



The gatistical anadlysesfor the primary effectiveness endpoint were performed by this reviewer
with patients censored at withdrawal date or at the end of the study. The *eective
hospitalizations were not included as endpoints. By excluding post-withdrawa information (that
was collected after stopping the study, see 83) regarding desths or hospitalizations, some
additiona noise was avoided. The dataset used by this reviewer contained 202 and 386 primary
eventsin the OPT and CRT-D arms, respectively. In the original data set used by the sponsor,
there were 216 and 390 primary eventsin the OPT and CRT-D groups, respectively.

Based on the Kaplan-Meer estimates, the 360-days event rate of the primary effectiveness
endpoint was 66% in the OPT group as compared to 56% in the CRT-D group. Changes (by
trestment groups) of event rate over time are given in Table 2. The smdlest difference (1-2%) in
event rate between the two groups occurred at 200 days and during the first several days after
randomizations, and the largest (10%) took place at 400 days.

The etimated median time free from the primary effectiveness endpoint event are 274 and 218
daysfor CRT-D and OPT groups, respectively.

Table 2. Kaplan-Meier estimates of the failure functions for the CRT-D and OPT group
(reviewer’stable)

Groups

Time CRT-D OPT
Baseline (0) 595 308

Failure # of Active Failure # of Active

Patients Patients
Rate at the time Rate at the time

30 days 0.12 516 0.17 241
60 days 0.22 458 0.26 212
200 days 0.45 307 0.47 126
400 days 0.59 184 0.69 56

The Kaplan-Meer curves given in Figure 1 demonstrate some separation of both curves over
time. However, the hazard functions (intengty functions) (Fig. 2) for the two groups may not be
pardld. Fig. 2 showsthat the two hazard curves (for CRT-D and OPT groups) do not appear
to be clearly different. The curves are clearly separated (in the right sense) only in some period
of time about one year after randomization. In dl other periods of time, the plots fluctuate and
interweave. However, it isworth noting that the hazard estimates for the later years are based
on the relatively smal number of observations and may be unrdiable.



Fig. 1. Edimated surviva curvesfor CRT-D and OPT groups (the reviewer’ s figure)
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Performing datidtica andlysis for the primary effectiveness endpoint, the sponsor utilized the log-rank
test and the Cox modd. Using the sponsor’ s methods of the analysi's on the data set with previoudy
mentioned censoring, the reviewer received the following results:

l. For the log-rank test, the p-vaue equal 0.014.
. For the Cox modd, the hazard ratio 0.81 (i.e., 19% reduction in the relaive risk),
95 percent confidence interval 0.68 to 0.96, p = 0.015.

The true survivor function curves do not crossif the two hazard functions are proportiona. However,
not-crossing is a necessary but not a sufficient condition for the proportiondity of hazard functions. The
sponsor did not provide evidence that an analysis checking this critical assumptionwas performed. In
fact, the hazard functions shown in Fig. 2 and the Schoenfeld resduds (which are not presented here)
raise the question of proportiondity assumption for the primary effectiveness endpoint data. Since the
key assumption of proportiondity underlying the Cox model and the log-rank test may be questionable,
the conclusion that CRT-D reduced the relative risk of the primary endpoint when compared to OPT
patients by 19% may not be correct, even though the surviva curves (Fig.1) for the two groups are
different.

In summary, the primary effectiveness hypotheses were not precisaly specified, but in the protocol, the
sponsor wrote that the objective of the study was to demondtrate that OPT combined with the CRT-D
device was superior to OPT aonein reducing al-cause mortaity and al-cause hospitalization (page 5).
In the power calculation paragraph (page 15), the sponsor mentioned about 25% reduction in the
relaiverisk.

Generdly spesking, the primary effectiveness endpoint ‘ surviva functions for the CRT-D and OPT
groups are different at p =0.025 (Wilcoxon test). However, the results of the datigtical analyses of the
difference magnitude between the two treatment groups may not be accurate and could be biased due
to the following reasons:

?? The primary effectiveness endpoint definition was changing during the study (see 83)

?7? The proportionality assumption may not be satisfied

?? Open-labe study

?? Thetype of censoring may not be a non-informative one (the censoring may not be independent
on the occurrence of the event because some patients withdrew from the study dueto
worsening of their hedth status).

c. Secondary Endpoint; All-Cause Mortality

For the purpose of the mortality analys's, data on patients who underwent heart transplant or
whose vital status was not known at the end of the study were censored on the day of cardiac
trangplantation or on the date of the last known contact, repectively. This means that the analysis was
performed on an ‘extended’ data set that included data on some withdrawn petients (see 83). Post-
withdrawa collection of information on death seemsto be ‘ cleaner’ than the Smilar recapture of dataon
hospitalizations. Table 3 shows the summary of the mortality rate by trestment groups over time.



Table 3. Mortdity Rate over Time (Reviewer’s Table)

CRT-D (N=595) OPT (N=308)
# of Pts. # of Pts.
# O|I1 Iche ath gbOf I:Vtsd Censord |# of Death/ # of # ?rf] Icheath (;)#bof I:\:Sd Censord | # of Death/ # of
Interval Of Time € Serve during the Pts. Not € serve during the Pts. Not
Interval of | at the End Interval of | at the End
) Interval of Censored ) Interval of Censored
Time of Interval ) Time of Interval )
Time Time
0 Day - 30 Days 7 582 6 7/589 (1.2%) 3 301 4 3/304 (1%)
0Day - 182 Days 42 515 38 42/557 (7.5%) 27 254 27 27/281 (9.6%)
0 Day - 365 Days 67 416 112 67/483 (14%) 52 182 74 52/234 (22.2%)
0Day - 730 Days 102 87 406 102/189 (54%) 76 43 189 76/119 (64%)

The mortality rates at 30 days after randomization are amilar for the CRT-D and OPT groups. 1.2% (7
pts) in the CRT-D group, as compared to 1% (3 pts.) in the OPT group (p=0.89). During the one
year follow-up period, 112 (19%) and 74 (24%) patients were censored in CRT-D and OPT groups,
respectively. Based on the Kaplan-Meer estimates, the one year desth rate for the CRT-D group was
12.11% and for the OPT group was 18.91%. Therefore, the differencein the surviva at one year is
6.8%. The change in death rate over time by trestment groups is given in Table 4. During thefirst 150
days after randomization, the differences in death rates between the two groups are smdl (about 2 %).

Table 4. Kaplan-Meier estimates of the death rate for the CRT-D and OPT group over time (the

reviewer’ stable)

Groups

Time CRT-D OPT
Baseline (0) 595 308

Death # of Active Death # of Active

Rate Patients Rate Patients

at the time at the time

10 days 0.008 590 0.00 306
30 days 0.012 581 0.0098 301
60 days 0.019 573 0.033 291
200 days 0.074 510 0.0976 250
400 days 0.125 387 0.2164 167
600 days 0.197 169 0.3104 63




The effect of the CRT-D therapy on the death from any causeis shownin Fig. 3.

Fig. 3. Kaplan-Méer estimates of the survivor functions and their confidence limitsfor the CRT-D and
OPT groups (reviewer’ sfigure)
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The sponsor stated that the CRT-D was associated with a significant (36%) reduction in desth risk
when compared to the OPT patients (hazard ratio 0.64; 95% confidence interval 0.48 to 0.86;
p=0.003). The reviewer performed adaidicd andysis on the find updated data and obtained smilar
results. Plot (versustime) of the scale Schoenfeld resduds for the trestment (CRT-Ds vs. OPT)
vaiableis given in Fg. 4 and demondrate that the Sign of treatment (CRT-D vs. OPT) coefficient
changes over the time. The treatment coefficient is positive for the first 100 days after randomization,
which corresponds to an increase in deeth rate for the CRT-D group. During this period there is dmost
no separation of the surviva curvesin Fig. 3. The treatment coefficient in Fg. 4 isroughly equd to zero
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between 100 and 200 days after randomization. Afterwards, between 200 and 500 days, the treatment

coefficient is negative which corresponds to a decrease of degath rate for the CRT-D. Thisisthetime

interva during which the CRT-D arm demonsgtrates a beneficid effect from the device. It is, however,
important to notice that for the later days (about 700 days and later) the number of observationsis smal

and the results may be unrdiable.

Fig. 4. Schoenfeld resduas (CRT-D versus OPT) for the trestment group (reviewer’ sfigure)
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The egtimates of the hazard ratios for different subgroups are summarized in Figure 5 (the sponsor’s

figure). The point etimates are dmogt dways less than 1. Only one subgroup of patients with diastolic
BP <= 68 mmHg has a hazard retio dightly grester than 1 (hazard ratio 1.08, 95% confidence interval

0.63 t01.89).
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Fig. 5. Hazard ratios for desth (the sponsor’ s figure)
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In summary, while the sponsor states that “COMPANION was designed to detect a 25% reduction
in both the primary and in mortality endpoints at alpha = 0.03” (protocol, page 16), the mortdity
hypothesis eva uated whether a difference of any magnitude was exhibited between the CRT-D and
OPT arms. The survivd functions for the CRT-D and OPT groups are different at p =0.003. However,
the statistical andyses of the difference magnitude between the two treatment groups in the case of al-
cause mortaity may not be accurate and could be biased due to the following reasons.
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?? Thetype of censoring may not be a non-informetive one (the censoring may not be independent
on the occurrence of the event because some patients withdrew from the study dueto
worsening of their hedlth status).

?7? The proportiondity assumption may not be satisfied.

?7? Open labd sudy.

d. Secondary Endpoint - Cardiac Morbidity
Cardiac morbidity was defined in the protocol as the occurrence of any of the following events:

*  Worsening heart failure resulting in use of intravenous vasoactive or inotropic therapy exceeding
four hours

» Mechanicd respiratory or cardiac support

* Any cardiac surgery, including heart transplant

* Resuscitated cardiac arrest or sustained ventricular tachycardia requiring intervention (e.g., chest
thump, externa cardioverson, or externa defibrillation)

» Hogpitdization for acute decompensation of heart failure

» Hogpitdization that resultsin death from cardiac causes

» Sgnificant device-related events resulting in permanent disability or hospitdization for pending
desth or permanent disability.

The sponsor’ s intention for the cardiac morbidity secondary endpoint was to establish possible
reduction of occurrences of cardiac morbid eventsin patients receiving combined OPT and CRT-D
treatment in comparison to patients treated with OPT aone.

Based on the submission, the morbid events were recorded continuoudy up to November 30,
2002. It seemsthat an assumption in the sponsor’ s anadysis was made that the cardiac morbid
events could not occur without hospitaization. It is also unclear why some cardiac adverse events
(e.g., ventricular tachycardia) were not included in the satistical andyses.

The number of patients who had in-hospita cardiac morbid events was 193 (32%) and 151 (49%)
for the CTR-D and OPT groups, respectively. Table 5 provides descriptive satistics of the hospital
morbid events during the first 30 days after randomization.

Table 5. Hospitd Cardiac Morbid Events during the first 30 days from the point of randomization
(reviewer’stable)
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CRT-D OPT
Cardiac Morbid Event Description
Any cardiac surgery 4 8
Hospital death of cardiac causes 0 2
Hospitalization for acute decomp. of HF 15 30
Mechanical respiratory/cardiac support 1 0
Resuscitation for cardiac arrest/sustained VT 1 1
Worsening HF with IV_>4 hrs 11 31
Total nhumber of events 32 72
Total number of hospitalizations 19 42
Total number of patients 18 38

Based on Table 5, during the first 30 days after randomization, the number of morbid eventswas 32 (in
18 patients) and 72 (in 38 patients) for the CRT-D and OPT groups, respectively. However,
sometimes mutiple cardiac morbid events occurred during one hospitdization (there were 19 and 42
hospitalizations during the first 30 days in the CRT-D and OPT groups, respectively). The limitations
previoudy discussed with respect to the hospitaization data quality (i.e., possble missng CRF, post-
withdrawal data collection discussed in 8 3) are dso vaid for the morbidity case. It isassumed that the
sponsor did capture al hospital related cardiac morbid events.

Cardiac morbidity based only on hospitdization data does not supply the full information on dl events.
Some events could and did take place outside hospitals. For instance, there were atotal 5 cardiac
deathsin the CRT-D group and 3 cardiac deaths in the OPT group during the first 30 days after
randomization However, as described in Table 5, only cardiac deaths which occurred in the hospital (0
for CRT-D and 2 for OPT) were counted in the cardiac morbidity andysis. It isnot clear what the
difference between deaths in and outside hospitals was and why the sponsor did not use both types of
death in the analyss.

In summary, the results of sponsor’s statistica analyses for the cardiac morbidity endpoint are
questionable and can be biased because of:

1. not taking into account al cardiac morbid events that occurred outside hospitals

2. many withdrawas during the study and deeths from different causes

3. theunblinded nature of the study.

e. Adverse events

The definition and categorization of adverse events were given in the protocol. Adverse events were
defined by the sponsor as “undesirable clinical outcomes and included device-related events as
well as eventsrelated to the patients' general condition”. However, a CRT-D system safety
endpoint was not defined in the COMPANION study. In the submission, the sponsor proposed a post
hoc system safety endpoint (primary safety outcome), defined hypotheses, and performed a statitica
andyss. System safety was assessed by the system-related complication-free rate (SRCFR) up to 6-
months follow-up. The SRCFR was defined as the retio of the number of patients who did not
experience a system-related complication to the total number of patients who were successfully
implanted with the CRT-Ds. System-related observations were reported, but were not included in the
study endpoint. The sponsor showed that the complication-free rate was larger than 70%. Based on
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the sponsor’ s submission, 61 patients of the CRT-D group experienced system-related complications
with 81 system-related adverse events. For the system+-related complication-free rate, the sudy
resulted with a point estimate equa 87.4% and the lower limit of one-sided 95% confidenceinterva
equal 85.1%. The complication-free rate was calculated for 540 patients implanted with CONTAK
CD system without taking into account dropouts, deaths and a short time of the follow-up for some
patients (caused by stopping of the study). Each patient lost-to-follow-up before the 6-months was
classified as event-free (between the lost-to-follow- up date and 6 months). All together 14% of patients
did not have afollow-up a 6 months. Therefore, the anadlyss may overestimate the complication-free
rate. This reviewer could not perform the system safety analysis because of the lack of the proper data
et (there was no indicator on the system+-related complicationin the safety data).

An andogous gatistica problem to that discussed above was encountered for the CRT-D device- or
procedure-related safety endpoint. A tota of 498 device- or procedure-related adverse events were
reported in 290 (out of 595) patients randomized to the CRT-D. The device- or procedure-related
adverse event rate through 6 months was 84% (498 events/595 patients). Given the problem with many
withdrawals, the point estimation of the device- or procedure-related adverse event rate was
underestimated.

Table 6 gives the temporal summary of the device- or procedure-rel ated adverse eventsthrough 6
months (the numbers are based on the ‘no-extended’ data). The observed adverse event rate is 0.96
events per paient (496/512) through 6 months.

Table 6. CRT-D device- or procedure-related adverse events through 6 months (reviewer’ s table)

CRT-D (N=595)
# of Events in| # of Pts.with # of Pts.
Interval Of Time the Interval of | Events in the | Observed at the
Time Interval Time End of Interval
0 Day - 30 Days 375 236 576
0 Day - 60 Days 416 260 568
0 Day - 180 Days 496 288 512

In total, there were 4953 adverse events (3726 for the CRT-D and 1227 for the OPT groups) during
the study. Of the 595 patients in the CRT-D group, 560 patients experienced at least one adverse event
(range from 1 to 118, median equa 5), whereas 245 of 308 patientsin the OPT group had at least one
adverse event (range from 1 to 23, median equa 4). There were 48 and 9 patients in the CRT-D and
OPT groups, respectively, who experienced more than 15 adverse events.

Table 7 presents the over time summary of dl adverse events through 6 months (the numbers are based
on the ‘no-extended’ data). Using very conservative approach, the adverse event rate through 6 months
was 3.73 (1909 events/512 patients) for the CRT-D arm, while the rate was 2.80 (632 events/226
patients) for the OPT arm. Assuming that each lost-to-follow-up patient before the 6-months was
event-free, the adverse event rates were 3.21 (1909 events/595 patients) and 2.05 (632 events/308
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patients) for CRT-D and OPT arms, respectively. Therefore, the patientsin CRT-D group experienced
more adverse events during 6 months after randomization

Table 7. History of the Adverse Events during 6 Months after Randomization (The reviewer’ s table)

CRT-D (N=595) OPT (N=308
# of Events in | # of Pts.with # of Pts. # of Events in # of Pts.with # of Pts. Observed
Interval Of Time the Interval of | Events in the | Observed at the | the Interval of | Events in the at the End of
Time Interval Time | End of Interval Time Interval Time Interval
0 Day - 30 Days 742 367 576 190 119 288
0 Day - 60 Days 1039 426 568 284 155 276
0 Day - 180 Days 1909 509 512 632 204 226

The sponsor maintains that the higher rate of some adverse eventsin the CRT-D groups was likdy due
to the nature of the implantable device, which had the ability to document some events, such as
arhythmias. These events might not recorded for patients in the OPT group.

In summary, according to both the worst-case and best scenario analyses for adverse event rates during
gx months after randomization, the OPT patients experienced fewer adverse events. Snce multiple
adverse events within a patient could occur and are correlated, frailty models may need to be
consdered. The sponsor performed generd exploratory andysis without taking into account logt-to-
follow-up patients, corrdation within a patient and time of an adverse event occurrence. Given these
limitations, al andyses should be interpreted with caution.
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